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(57) ABSTRACT

An exhaust assembly that includes an exhaust pipe extending
rearward from a vehicle into an exhaust passage, and a fascia
coupled to the vehicle defining the exhaust passage. The
exhaust assembly further includes a bezel defining an exhaust
opening substantially aligned with the pipe, and a sleeve
configured within the exhaust opening, which may define an
exhaust plane. The sleeve extends rearward, flush or sub-
flush, with the rearmost portion of the exhaust opening or
exhaust plane, and substantially parallel to an exit portion of
the pipe.
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1
FLUSH AND SUB-FLUSH PROTECTIVE
SHIELDS TO REDUCE EXHAUST SOOT AND
CONDENSATE DEPOSITION

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a continuation-in-part application under
35 U.S.C. §120 of U.S. patent application Ser. No. 13/865,
459, filed on Apr. 18,2013, entitled “PROTECTIVE SHIELD
TO REDUCE EXHAUST SOOT AND CONDENSATE
DEPOSITION,” hereby incorporated by reference in its
entirety.

FIELD OF THE INVENTION

The present invention generally relates to exhaust assem-
blies for vehicular applications and, more particularly, to
exhaust assemblies suitable for use in through-fascia, deco-
rative exhaust tip and other vehicular exhaust system designs.

BACKGROUND OF THE INVENTION

Many vehicles currently employ exhaust systems with
decorative features in close proximity to the tailpipe and
related components. Often these decorative features are
curved and in close proximity to exhaust soot and condensate
emanating from the tailpipe of vehicles during operation. The
exhaust soot and/or condensate often deposits, discolors and
otherwise adversely impacts these decorative features. Cus-
tomer dissatisfaction is one adverse impact associated with
these effects.

Vehicles with gasoline direct injection turbocharged
(GDTTI) engines are particularly prone to this problem. These
engines produce high levels of carbon soot due to the level of
enrichment required to maintain an acceptable throttle
response under wide open throttle conditions. This soot exits
the tailpipe as gas-borne and condensate-borne particulate.
Both mechanisms of soot contribute to high rates of soot
accumulation on the vehicle surfaces in close proximity to the
tailpipe, particularly decorative exhaust tips and/or rear fas-
cia. These soot accumulation rates are higher in vehicles with
GDTI engines as compared to vehicles with non-GDTI
engines.

Accordingly, there is a need for exhaust assemblies that
eliminate and/or mitigate the adverse effects associated with
soot accumulation, discoloration and the like on the surfaces
of a vehicle in proximity to the tailpipe.

SUMMARY OF THE INVENTION

One aspect of the present invention is to provide an exhaust
assembly that includes an exhaust pipe extending rearward
from a vehicle into an exhaust passage, and a fascia coupled
to the vehicle defining the exhaust passage. The exhaust
assembly further includes a bezel defining an exhaust open-
ing substantially aligned with the pipe, and a sleeve config-
ured within the exhaust opening. The sleeve extends rear-
ward, flush or sub-flush, with the rearmost portion of the
exhaust opening and substantially parallel to an exit portion
of the pipe.

Another aspect of the present invention is to provide an
exhaust assembly that includes an exhaust pipe with an orifice
extending rearward from a vehicle into an exhaust passage,
and a fascia coupled to the vehicle defining the exhaust pas-
sage. The exhaust assembly further includes a bezel defining
an exhaust opening substantially aligned with the orifice, and
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2

an upper and a lower sleeve configured within the opening.
The opening defines an exhaust plane, and the sleeves extend
rearward, flush or sub-flush, with the plane and substantially
parallel to the orifice.

A further aspect of the present invention is to provide an
exhaust assembly that includes an exhaust pipe extending
rearward from a vehicle, and a fascia coupled to the vehicle.
The exhaust assembly further includes an upper and a lower
bezel coupled to the fascia defining an exhaust opening, and
an upper and a lower sleeve configured within the opening
substantially aligned with the pipe. The upper sleeve extends
rearward and sub-flush with a line tangent to a rearmost
surface of the upper bezel and perpendicular to the upper
sleeve.

These and other aspects, objects, and features of the
present invention will be understood and appreciated by those
skilled in the art upon studying the following specification,
claims, and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 is a rear, perspective view of a vehicle with an
exhaust assembly with a trapezoidal shaped bezel and sleeve
according to one embodiment;

FIG. 1A is an enlarged view of the exhaust assembly
depicted in FIG. 1;

FIG. 1B is an enlarged view of an exhaust assembly with a
circularly shaped bezel and sleeve installed in the vehicle
depicted in FIG. 1 according to another embodiment;

FIG. 2 is a cross-sectional view of an exhaust assembly
with a bezel and a sleeve according to another embodiment;

FIG. 2A is a cross-sectional view of an exhaust assembly
with a bezel and a sleeve according to an additional embodi-
ment;

FIG. 3 is a cross-sectional view of an exhaust assembly
with a straight-edged sleeve according to a further embodi-
ment;

FIG. 3A is an enlarged view of the sleeve and bezel regions
of the exhaust assembly depicted in FIG. 3;

FIG. 4 is a cross-sectional view of an exhaust assembly
with a tapered-edged sleeve according to an additional
embodiment;

FIG. 4A is an enlarged view of the sleeve and bezel regions
of the exhaust assembly depicted in FIG. 4;

FIG. 5 is a cross-sectional view of an exhaust assembly
with a sleeve having an edge rounded to a point according to
another embodiment;

FIG. 5A is an enlarged view of the sleeve and bezel regions
of the exhaust assembly depicted in FIG. 5;

FIG. 6 is a cross-sectional view of an exhaust assembly, an
integrated sleeve and heat shield according to a further
embodiment;

FIG. 6A is a cross-sectional view of an exhaust assembly,
an integrated sleeve and heat shield according to an another
embodiment;

FIG. 7 is a rear, perspective view of a vehicle with a deco-
rative exhaust tip assembly according to an additional
embodiment;

FIG. 7A is a cross-sectional view of the decorative exhaust
tip assembly depicted in FIG. 7;

FIG. 7B is a cross-sectional view of another embodiment
of the decorative exhaust tip assembly depicted in FIG. 7;

FIG. 8 is a cross-sectional schematic of the contour of a
sleeve and bezel/fascia in the rearward and vertical directions
according to a further embodiment; and
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FIG. 8A is a schematic of the first order derivative of the
contour of the sleeve and bezel/fascia depicted in FIG. 8.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

For purposes of description herein, the terms “upper,”
“lower,” “right,” “left,” “rear,” “front,” “vertical,” “horizon-
tal,” and derivatives thereof shall relate to the invention as
oriented in FIGS. 1, 1A and 7. Further, the terms “forward,”
and “rearward,” shall relate to the invention as oriented in
FIGS. 2-6A, 7A and 7B relative to the forward and rearward
directions associated with a vehicle, respectively. However,
the invention may assume various alternative orientations,
except where expressly specified to the contrary. Also, the
specific devices illustrated in the attached drawings and
described in the following specification are simply exemplary
embodiments of the inventive concepts defined in the
appended claims. Hence, specific dimensions and other
physical characteristics relating to the embodiments dis-
closed herein are not to be considered as limiting, unless the
claims expressly state otherwise.

Various exhaust assemblies are employed today to practi-
cal effect in directing noxious exhaust constituents away from
the vehicle and its occupants during operation. But these
assemblies tend to cause accumulation of soot on the rear,
exterior surfaces of the vehicle, particularly in those vehicles
with GDTI engines and through-fascia or decorative exhaust
tip designs. Merely projecting the tailpipe farther away from
these surfaces can minimally address the problem, but favor-
able results are only obtained with significant extensions of
the tailpipe away from the vehicle fascia, for example. Unfor-
tunately, it is not aesthetically pleasing to many consumers to
move the tailpipe of the vehicle significantly rearward from
the fascia, bumper and other rear vehicle components. Fur-
ther, moving the tailpipe rearward in this fashion adds length
to the vehicle, making parking more difficult. Still further,
federal regulations aimed at pedestrian safety can limit the
extent to which a vehicle designer can move the tailpipe away
from the rear components of the vehicle.

Certain mechanisms drive soot accumulation on the exte-
rior surfaces of the vehicle in proximity to the tailpipe (or
tailpipes) connected to the vehicle exhaust system. Exhaust
that emanates from the vehicle in the rearward direction tends
to follow the exterior surfaces of the vehicle, particularly
curved surfaces in proximity to the tailpipe. This mechanism
is associated with the Coanda effect—i.e., the tendency of
fluid jets to be attracted to nearby surfaces. Airflow tends to be
bent toward nearby surfaces according to the Coanda effect.
Consequently, exhaust flow, and particularly gas-borne and
condensate-borne soot, tends to be bent toward nearby exte-
rior surfaces of the vehicle. In turn, this effect leads to the
accumulation of unwanted soot on these surfaces. Conse-
quently, vehicles with decorative fascia and decorative
exhaust tips are particularly prone to these effects.

It is now understood that straight surfaces along the
exhaust path in proximity to curved rear vehicle features (e.g.,
fascia) tend to break up the exhaust flow, thereby shielding the
exterior curved surfaces from soot accumulation. In effect,
shielding elements placed inside of an exhaust opening can
cause the exhaust flow gases to be dragged by shearing forces
along the surfaces defined by these elements, away from the
curved exterior surfaces of the vehicle. As a result, soot accu-
mulation is significantly reduced on these surfaces.

Referring to FIG. 1, an exhaust assembly 10 is depicted as
mounted on the rear portion of vehicle 1 according to an
embodiment. Assembly 10 is configured according to the
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4

foregoing principles to mitigate Coanda-related soot accumu-
lation effects on the rear exterior surfaces of the vehicle 1. The
assembly 10 includes rear fascia 4 coupled to the vehicle 1in
proximity to a rear bumper (not shown). Exhaust assembly 10
also includes an exhaust pipe 12 extending rearward from
vehicle 1. The exhaust assembly 10 further includes a bezel 6
located within the fascia 4, and that is substantially aligned
with the exhaust pipe 12.

To further illustrate the foregoing principles and aspects, a
cross-section of an exhaust assembly 10 is depicted in FIG. 2
(see also FIG. 2A). Exhaust pipe 12 extends in the rearward
direction toward the left side of FIG. 2 into an exhaust passage
19. The pipe 12 defines an exit portion 13. Exit portion 13 may
be in the form of an orifice or other opening substantially
parallel to the primary longitudinal axis of pipe 12. Exhaust
gas 26 and exhaust condensate 28, both containing soot,
emanate from the pipe 12 as shown. The exhaust gas 26 and
condensate 28 both continue to flow in the rearward direction
through exhaust passage 19, exiting the vehicle 1 (not shown).
Exhaust passage 19 is roughly defined by fascia 4 and further
includes an exhaust opening 17. The gas 26 and condensate
28 flow through the opening 17 during operation of the
vehicle 1.

The exhaust assembly 10, as depicted in FIG. 2 (see also
FIG. 2A), manages and directs the flow of exhaust gas 26 and
exhaust condensate 28 to minimize accumulation of soot on
exterior surfaces of the vehicle 1 (not shown), such as fascia
4. The bezel 6 (see FIG. 1) of assembly 10 is divided into an
upper bezel 7 and lower bezel 8 (FIG. 2). Upper bezel 7 and
lower bezel 8 define the exhaust opening 17, substantially
aligned with exhaust pipe 12 and the exit portion of the pipe
13. Further, upper bezel 7 and lower bezel 8 may be coupled
to vehicle 1 by a variety of means, such as upper heat shield 22
and lower heat shield 23. As shown in FIG. 2, upper bezel 7 is
integral with upper heat shield 22; however, upper bezel 7
may be welded, riveted or otherwise connected to shield 22 as
a separate piece. Similarly, lower bezel 8 is shown integral
with lower heat shield 23, but may also be welded, riveted, or
otherwise connected to it as a separate piece. It should also be
apparent that bezel 6 may be formed in a unibody construc-
tion, without upper and lower elements.

Exhaust assembly 10 further includes a sleeve 16 (see FIG.
1A) that can comprise upper sleeve 14 and lower sleeve 15
portions, all located within exhaust opening 17 (see FIGS. 2
and 2A). The sleeve 16 can be coupled to the bezel 6 (see FIG.
1A) and, more particularly, the upper sleeve 14 and lower
sleeve 15 can be coupled to the upper and lower bezels 7 and
8, respectively (FIGS. 2 and 2A). This coupling, e.g., between
the bezel 6 and sleeve 16 (FIG. 1A), can be accomplished
through welding, interference fits, riveting, or other attach-
ment methods as understood by those skilled in the field. As
further depicted in FIG. 2, the upper sleeve 14 and lower
sleeve 15 each extend rearward to at least the rearmost portion
of the exhaust opening 17a. In some aspects of the exhaust
assembly 10, as shown in FIG. 2A, the upper sleeve 14 and
lower sleeve 15 can each extend rearward, flush or sub-flush
with the rearmost portion ofthe exhaust opening 17a. In these
aspects, the upper and lower sleeves 14 and 15 are flush or
sub-flush (i.e., vehicle-forward) with regard to the exhaust
opening 17a. Preferably, the upper and lower sleeves 14 and
15 remain in relatively close proximity (e.g., within 10 cm or
less) to the exhaust opening 17a, however, even if vehicle-
forward from the opening 17a. In certain exemplary aspects,
the upper and lower sleeves 14 and 15 are set sub-flush about
1 to 5 mm with regard to the exhaust opening 17a.

As also depicted in FIG. 2 (see also FIG. 2A), upper bezel
7 and lower bezel 8 each may include curved, rearmost sur-
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faces 75 and 85, respectively, which define the rearmost por-
tion of exhaust opening 17a. Further, upper sleeve 14 and
lower sleeve 15 extend substantially parallel to the exit por-
tion of the pipe 13. It is these upper and lower sleeves 14 and
15 that minimize the Coanda effect, thereby directing exhaust
gas 26 and exhaust condensate 28 away from the fascia 4,
upper bezel 7 and lower bezel 8.

According to another embodiment, the exhaust assembly
10 can be configured such that exhaust opening 17 includes an
exhaust opening plane 20 (see FIG. 2). Exhaust opening plane
20 can be arranged and defined such that it is tangent to the
rearmost surfaces 75 and 85 of the upper and lower bezels 7
and 8. It is also conceivable that opening plane 20 is config-
ured tangent to other, rearmost exterior surfaces of the
vehicle, including rearmost surfaces of the fascia 4, for
example (not shown). The upper sleeve 14 and lower sleeve
15 can thus extend rearward to at least the exhaust opening
plane 20 as further shown in FIG. 2. This relationship ensures
that the lower and upper sleeve 14 and 15 each extend at least
slightly past the rearmost surfaces 756 and 86 of the upper and
lower bezels 7 and 8, respectively. Consequently, exhaust gas
26 and exhaust condensate 28 are directed away from these
surfaces by the sleeves 14 and 15, thus minimizing the
Coandi effect and mitigating unwanted soot deposition.

In another aspect of the exhaust assembly 10, as shown in
FIG. 2A, the upper sleeve 14 and the lower sleeve 15 can
extend rearward, flush or sub-flush with the exhaust opening
plane 20. This relationship ensures that the lower and upper
sleeve 14 and 15 each extend sub-flush (i.e., vehicle-forward)
in proximity to or flush with the opening plane 20. In certain
exemplary aspects, the upper and lower sleeves 14 and 15 are
set sub-flush about 1 to 5 mm with regard to the exhaust
opening plane 20. Consequently, the upper and lower sleeves
14 and 15 can extend in proximity to or up to the rearmost
surfaces 76 and 856 of the upper and lower bezels 7 and 8,
respectively. Exhaust gas 26 and exhaust condensate 28 are
thus directed away from these surfaces by the upper and lower
sleeves 14 and 15 according to the aspect of the exhaust
assembly 10 depicted in FIG. 2A, thus minimizing the
Coandi effect and mitigating unwanted soot deposition.

As also shown in FIGS. 2 and 2A, exhaust assembly 10 can
also be configured such that the upper and lower sleeves 14
and 15 extend substantially parallel to the exit portion of the
exhaust pipe 13 and tangentially to the upper and lower bezels
7 and 8. In particular, upper bezel 7 and lower bezel 8 may
each comprise inner surfaces 7a and 8a, respectively. These
surfaces 7a and 8a are arranged substantially parallel to the
exit portion of the exhaust pipe 13. Thus, the upper and lower
sleeves 14 and 15 are arranged tangentially to these surfaces
7a and 8a. With this particular configuration of exhaust
assembly 10, the sleeves 14 and 15 are configured to maxi-
mize a straight exit path for exhaust gas 26 and condensate 28,
emanating from pipe 12. The net effect is a further reduction
in the Coanda effect, thereby reducing soot accumulation on
the fascia 4 and bezel 6 surfaces.

Exhaust assembly 10 may also be particularly configured
to minimize the effects of soot deposition from condensate 28
on the exterior surfaces of the vehicle 1, e.g., fascia 4 and
bezel 6. As shown in FIGS. 2 and 2A, exhaust assembly 10
can be configured such that its upper portions, e.g., upper
sleeve 14 and/or upper bezel 7, are located rearward relative
to its lower portions, e.g., lower sleeve 15 and/or lower bezel
8. That is, the upper sleeve 15 can be positioned such that its
rearmost edge is rearward of the rearmost edge of lower
sleeve 14. This positional relationship has the effect of
increasing the distance between condensate 28 emanating
from the exit opening 17 and rear surfaces of the vehicle, e.g.,
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rear surfaces of the fascia 4, lower than assembly 10. This is
because condensate 28 is generally heavier than air and tends
to drop toward the ground by gravity during operation of the
vehicle 1 (see FIG. 1) under typical engine running speeds
and condensate flow velocities.

In another embodiment, exhaust assembly 10 may also be
particularly configured to minimize Coanda effects through
positional control of the upper sleeve 14 relative to the upper
bezel 7. In certain vehicle configurations and at certain
vehicle velocities, the upper bezel 7 and upper elements of
fascia 4 (not shown) are particularly prone to Coanda effects
as they may have significantly more surface area than com-
parable lower bezel 8 and lower elements of fascia 4, respec-
tively. As shown in FIG. 2, an upper sleeve tangent line 21 can
be configured such that it is drawn tangent to the rearmost
surfaces of upper bezel 76 and perpendicular to upper sleeve
14. Upper sleeve 14 can then be configured such that it
extends rearward to at least tangent line 21. By utilizing this
arrangement with tangent line 21, exhaust assembly 10 can
ensure that upper sleeve 14 is provided with sufficient clear-
ance from upper bezel 7 and upper elements (not shown) of
fascia 4.

In a further aspect, as depicted in FIG. 2A, the exhaust
assembly 10 can be configured to minimize Coanda effects
through other positional controls of the upper sleeve 14 rela-
tiveto theupperbezel 7. As shown in FIG. 2A, an upper sleeve
tangent line 21 can be configured such that it is drawn tangent
to the rearmost surfaces of upper bezel 75 and perpendicular
to upper sleeve 14. Upper sleeve 14 can then be configured
such that it extends rearward, sub-flush (i.e., vehicle-forward)
with the tangent line 21. That is, the upper sleeve 14 can be
configured such that it is in proximity to the tangent line 21,
but vehicle-forward from it. In certain exemplary aspects, the
upper sleeve 14 can be set sub-flush about 1 to 5 mm with
regard to the tangent line 21. By utilizing these arrangements
with tangent line 21, the exhaust assembly 10 depicted in FI1G.
2 A can ensure that upper sleeve 14 is provided with sufficient
clearance from upper bezel 7 and upper elements (not shown)
of fascia 4.

The foregoing configurations of exhaust assembly 10 that
depend on exhaust plane 20 and/or tangent line 21 are used to
ensure the rearward positional location of sleeve 16, upper
sleeve 14 and/or lower sleeve 15 relative to the rearmost
curved surfaces of the vehicle 1 (e.g., fascia 4, rearmost
surfaces 76 and 85 of bezel 6, etc.). As such, assembly 10
should be configured to ensure that the sleeve 16 (see FIGS. 1
and 1A) can direct and/or shear the exhaust gas 26 and
exhaust condensate 28 away from these surfaces to minimize
Coanda effects. It should also be understood that other rela-
tionships between the sleeve 16 and rear components of
vehicle 1 similar to those described in connection with
exhaust plane 20 and tangent line 21 can be employed with
the same or similar results.

The various components associated with exhaust assembly
10 can be fabricated from materials as understood in the art.
For example, exhaust pipe 12 can be made from various steel
alloys with sufficient corrosion resistance and mechanical
properties for the application. The fascia 4, bezel 6 and sleeve
16 can also be made from polymers, metals and composites
suitable for their intended application. The interior surfaces
of sleeve 16 can be configured with high smoothness and
uniformity to improve exhaust gas 26 and condensate flow 28
through opening 17 thereby minimizing the deposition of
soot on the surfaces of the sleeve 16.

As shown in FIGS. 1A & 1B, exhaust assembly 10 can be
arranged such that sleeve 16, and/or upper and lower sleeve
portions 14 and 15 take on substantially trapezoidal (FIG.
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1A), substantially cylindrical (FIG. 1B) or other shapes.
There are numerous possible shapes of sleeve 16 that can be
created to match particular designs associated with fascia 4,
bezel 6, upper bezel 7 and/or lower bezel 8. It can be benefi-
cial to ensure that the foregoing relationships between the
sleeve 16 and the bezel 6, upper bezel 7, lower bezel 8 and/or
fascia 4 are maintained along a substantial portion of the
periphery ofthese elements. As such, the sleeve 16, upper and
lower sleeve portions 14 and 15 are preferably continuous
within the fascia 4 and bezel 6 elements as shown in FIGS. 1A
and 1B. Sleeve 16, and/or upper sleeve 14 and lower sleeve
15, are also preferably configured in a continuous shape
within exhaust opening 17 (see FIGS. 1A, 1B, 2 and 2A).

As shown in FIGS. 3-5A, the Coanda effect reductions
associated with exhaust assembly 10 according to the fore-
going aspects (see, e.g., FIGS. 2 and 2A) can also be
improved by the control of the shape of the edges 14a and 154
of'the rearmost portion of the upper and lower sleeve portions
14 and 15, respectively. In FIGS. 3 and 3A, the edges 14a and
15a are characterized by straight edges substantially perpen-
dicular to the flow of exhaust gas 26 and exhaust condensate
28. In FIGS. 4 and 4A, edges 14a and 154 possess a tapered
edge toward the upper bezel 7 and lower bezel 8, away from
the flow of exhaust gas 26 and exhaust condensate 28. As
such, edges 14a and 154 shown in FIGS. 4 and 4A are sub-
stantially tapered to a point. Referring to FIGS. 5 and 5A, the
edges 14a and 15aq are curved to a point, away from the flow
of gas 26 and condensate 28. Each of these configurations
tend to improve the flow of gas 26 and condensate 28 from
pipe 12 through opening 17 such that the flow stream moves
away from exterior surfaces of the vehicle 1 (see FIG. 1), such
as upper bezel 7 and lower bezel 8 (see FIGS. 3-5). Other
shapes of edges 14a and 15a are feasible, provided that they
are characterized by a discontinuous edge feature, preferably
a sharp edge or edges, in the rearward direction.

It should also be apparent that manufacturing limitations
and/or handling-related concerns can dictate the need to
impart some slight roundness and/or additional facets to
edges 14a and 15a. It is also possible to taper or curve edges
14a and 15a toward the flow of gas 26 and exhaust condensate
28 (not shown). Such a configuration will significantly
improve the flow of gas 26 and condensate 28 away from the
exterior surfaces of vehicle 1, but is less preferred than the
configurations depicted in FIGS. 3-5A.

As shown in FIGS. 6 and 6 A, exhaust assembly 10a may be
configured such that it possesses a sleeve 16 (see, e.g., FIG. 1)
integral with the upper and lower heat shield 22 and 23.
Exhaust assembly 10q includes an integrated upper sleeve 34
that is integral with upper heat shield 22. Similarly, integrated
lower sleeve 35 is integral with lower heat shield 23. The
upper and lower bezels 7 and 8 are then coupled or otherwise
attached to the upper and lower sleeve elements 34 and 35.
Further, upper and lower sleeves 34 and 35 are configured in
the rearward direction, past, flush or sub-flush with the
exhaust opening 17a, exhaust plane 20 and/or tangent line 21
elements as depicted in FIGS. 6 and 64. In certain exemplary
aspects, the upper and lower sleeves 34 and 35 can be set
sub-flush about 1 to 5 mm with regard to the exhaust opening
17a, exhaust plane 20 and/or tangent line 21 elements. Com-
pared to the respective exhaust assemblies 10 depicted in
FIGS. 2 and 2A, the respective exhaust assemblies 10a
depicted in FIGS. 6 and 6A can be simpler to manufacture as
the sleeve is integral with the heat shield in these designs.
They also have the benefit of providing a smooth set of inner
surfaces defining exhaust passage 19, assisting in the move-
ment of gas 26 and condensate 28 through opening 17. In all
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other respects, the exhaust assemblies 10a are configured
comparably to exhaust assemblies 10 described and depicted
in the foregoing.

As shown in FIGS. 7, 7A and 7B, the foregoing principles
and aspects can be applied to an exhaust tip assembly 50
configured within the fascia 4 of vehicle 1 (see FIG. 1). Here,
the exhaust tip assembly 50 includes an exhaust pipe 52
extending in a rearward direction from vehicle 1. The exhaust
tip assembly 50 also includes a decorative exhaust tip 46 with
upper tip 47 and lower tip 48 portions, and a sleeve 56 having
upper and lower sleeve elements 54 and 55. The upper and
lower exhaust tip portions 47 and 48 can be characterized by
curved rearmost surfaces.

Adjacent and coupled to tip portions 47 and 48 are upper
and lower sleeve elements 54 and 55, integral with the exhaust
pipe 52, as shown in FIGS. 7, 7A and 7B. Sleeve elements 54
and 55 extend rearward and their rearmost portions are sub-
stantially parallel to the walls of exhaust pipe 52. Together,
upper and lower sleeve elements 54 and 55, along with pipe
52, define an exhaust opening 57. Further, the rearmost por-
tion 57a of the exhaust opening 57 is defined by the rearmost
surfaces of tips 47 and 48.

As shown in FIG. 7A, upper and lower sleeve elements 54
and 55 extend at least to the rearmost portion 57a of the
exhaust opening 57. Similarly, the upper and lower sleeve
elements 54 and 55 of the exhaust tip assembly 50 depicted in
FIG. 7B extend rearward, flush or sub-flush with the rearmost
portion 57a of the exhaust opening 57. In certain exemplary
aspects, the upper sleeve 54 and 55 can be set sub-flush about
1 to 5 mm with regard to the exhaust opening 57. These
configurations ensure that the sleeve elements 54 and 55 can
cooperate in directing exhaust gas 26 and condensate 28 away
from the rearmost surfaces of decorative exhaust tip 46, thus
mitigating Coanda effects.

As depicted in FIG. 7A, exhaust tip assembly 50 may also
be configured such that upper and lower sleeve elements 54
and 55 extend rearward at least to exhaust opening plane 60
and/or upper sleeve tangent line 61. Likewise, the exhaust tip
assembly 50 depicted in FIG. 7B can be configured such that
the upper and lower sleeve elements 54 and 55 extend rear-
ward, flush or sub-flush with the exhaust opening plane 60
and/or upper sleeve tangent line 61. In certain exemplary
aspects, the upper sleeve 54 and 55 can be set sub-flush about
1 to 5 mm with regard to the exhaust opening 60 and/or upper
sleeve tangent line 61. Exhaust opening plane 60 is defined by
aplane tangent to the rearmost surfaces of upper and lower tip
portions 47 and 48. Upper sleeve tangent line 61 is defined as
the line or lines tangent to the upper tip portion 47 and per-
pendicular to the rearmost edges of upper sleeve element 54.
As such, exhaust tip assembly 50 relies on sleeve elements 54
and 55 in a similar fashion as exhaust assemblies 10 and 10a
rely on sleeve 16, along with upper and lower sleeves 14 and
15.

It should thus be understood that exhaust assemblies 10,
10a and 50 described in the foregoing and depicted in FIGS.
1-7B are exemplary of the systems that can be used to mitigate
or eliminate Coanda effects related to soot accumulation on
the exterior surfaces of vehicles. Other configurations are
possible, depending on the arrangement of the exhaust pipe
12 relative to the rear, exterior components of vehicle 1.

Further, other relationships may be used to configure and
position the sleeves 16, 56 or the like within such exhaust
assemblies used in vehicles. As depicted in FIGS. 8 and 8A,
for example, a sharp edge feature can be ensured on the
rearmost portion of sleeves 16, 56 or the like by the employ-
ment of particular mathematical relationships. FIG. 8 sche-
matically depicts the contour of a sleeve (e.g., sleeve 16, 56)
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and bezel (e.g., bezel 6)/fascia (e.g., fascia 4) in the rearward
and vertical directions according to a further embodiment.
The rearmost edge of the sleeve is characterized by a straight
edge comparable to the edges 14a and 15a depicted in FIGS.
3 and 3A. The cross-sectional outline of the sleeve and bezel
interacts with the exhaust gas flow stream as shown in FIG. 8.
InFIG. 8, the y-axis corresponds to the rearward direction and
the x-axis corresponds to the vertical direction relative to the
ground. The first order derivatives (dy/dx) of these features
are depicted in FIG. 8A. In the interval between Point A and
Point B, the cross-sectional outline of the sleeve (e.g., sleeve
16, 56; see FIG. 8) is differentiable and its first order deriva-
tive is zero. However, the first order derivative at Point A, and
at Point B, approaches infinity (i.e., the rearward distance
increases while the vertical distance is unchanged), as
denoted in FIG. 8A by the closed-circle symbols beneath
Points A and B. A first order derivative that approaches infin-
ity can demonstrate the presence of a discontinuous edge
feature associated with a sleeve 16, 56, a characteristic that is
particularly beneficial in reducing or eliminating Coanda
effects associated with the flow of exhaust gas 26 and con-
densate 28.

Certain recitations contained herein refer to a component
being “configured” in a particular way. In this respect, such
recitations are structural recitations as opposed to recitations
of'intended use. More specifically, the references herein to the
manner in which a component is “configured” denotes an
existing physical condition of the component and, as such, is
to be taken as a definite recitation of the structural character-
istics of the component.

Variations and modifications can be made to the aforemen-
tioned structure without departing from the concepts of the
present invention. Further, such concepts are intended to be
covered by the following claims unless these claims by their
language expressly state otherwise.

What is claimed is:

1. An exhaust assembly, comprising:

an exhaust pipe extending rearward from a vehicle into an

exhaust passage;

a fascia coupled to the vehicle defining the exhaust pas-

sage;

abezel comprising curved surfaces having a rearmost por-

tion and inner surfaces substantially parallel to an exit
portion of the pipe, the bezel defining an exhaust open-
ing substantially aligned with the pipe that comprises an
exhaust opening plane tangent to the rearmost portion of
the curved surfaces of the bezel; and

a sleeve configured within the exhaust opening,

wherein the sleeve extends tangent to the inner surfaces of

the bezel and rearward, flush or sub-flush, with a rear-
most portion of the exhaust opening and the exhaust
opening plane, and substantially parallel to the exit por-
tion of the pipe.

2. The exhaust assembly according to claim 1, wherein the
sleeve is further configured in a substantially cylindrical
shape within the exhaust opening.
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3. The exhaust assembly according to claim 1, wherein the
rearmost portion of the sleeve has non-rounded edges.

4. The exhaust assembly according to claim 1, wherein the
sleeve is integral with a heat shield surrounding the exhaust
pipe.

5. An exhaust assembly, comprising:

an exhaust pipe with an orifice extending rearward from a
vehicle into an exhaust passage;

a fascia coupled to the vehicle defining the exhaust pas-
sage;

a bezel defining an exhaust opening substantially aligned
with the orifice and comprising an upper and a lower
bezel portion having curved surfaces with a rearmost
portion that, together, define an exhaust plane tangent to
the rearmost portion of the curved surfaces of the bezel
portions; and

an upper and a lower sleeve configured within the opening,

wherein sleeves extend rearward, flush or sub-flush, with
the plane and substantially parallel to the orifice, and

further wherein the upper sleeve and upper bezel portion
are rearward of the respective lower sleeve and lower
bezel portion.

6. The exhaust assembly according to claim 5, wherein the
sleeves define a substantially cylindrical shield within the
opening.

7. The exhaust assembly according to claim 5, wherein the
rearmost portion of the sleeves has non-rounded edges.

8. The exhaust assembly according to claim 5, wherein the
sleeves are integral with a heat shield surrounding the exhaust
pipe.

9. An exhaust assembly, comprising:

an exhaust pipe extending rearward from a vehicle;

a fascia coupled to the vehicle;

upper and lower bezels coupled to the fascia, comprising
inner surfaces; and

an upper and a lower sleeve substantially aligned with the
pipe, tangentially contacting the inner surfaces,

wherein the upper sleeve extends rearward and sub-flush
with a line that is tangent to a rearmost surface of the
upper bezel and perpendicular to the upper sleeve.

10. The exhaust assembly according to claim 9, wherein
the bezels further define an exhaust plane, and further
wherein the sleeves extend rearward and sub-flush with the
exhaust plane.

11. The exhaust assembly according to claim 10, wherein
the upper bezel is rearward of the lower bezel and the upper
sleeve is rearward of the lower sleeve.

12. The exhaust assembly according to claim 9, wherein
the end of the rearmost portion of each of the sleeves has
non-rounded edges.

13. The exhaust assembly according to claim 9, wherein
the sleeves are integral with a heat shield surrounding the
exhaust pipe.
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